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Introducción
/DÀEULODFLyQDXULFXODUHVODDUULWPLDPiVFRP~QHQODSUiFWL-
FDFOtQLFD\HVUHVSRQVDEOHGHXQQ~PHURLPSRUWDQWHGHKRV-
SLWDOL]DFLRQHVPRUELOLGDGPRUWDOLGDG\FRVWRVHQDWHQFLyQ
médica1'HVGHÀQDOHVGHORVVHWHQWDVHVDEHTXHHOSDFLHQ-
WHFRQÀEULODFLyQDXULFXODUWLHQHXQULHVJRPD\RUGHHYHQWRV
HPEyOLFRVDSUR[LPDGDPHQWHFLQFRYHFHVHOGHODSREODFLyQ
JHQHUDOYHFHVHQSDFLHQWHVFRQHVWHQRVLVPLWUDO(VDVt
FRPRDSULQFLSLRVGHODGpFDGDGHORVQRYHQWDDSDUHFLHURQ
ORVSULPHURVHVWXGLRVGHDQWLFRDJXODFLyQFRQZDUIDULQDSDUD
ODSUHYHQFLyQGHHYHQWRVHPEyOLFRVHQÀEULODFLyQDXULFXODU2. 
(QOD~OWLPDGpFDGDODDSDULFLyQGHQXHYRVDQWLFRDJXODQWHV
RUDOHVKDEULQGDGRDOWHUQDWLYDVSDUDODDQWLFRDJXODFLyQGH
HVWRVSDFLHQWHV1RREVWDQWHVLELHQODDQWLFRDJXODFLyQORJUD
GLVPLQXLUGHPDQHUDVLJQLÀFDWLYDODWDVDGHHYHQWRVHPEyOL-
FRV\ODPRUELPRUWDOLGDGDVRFLDGDQRWLHQHQLQJ~QLPSDFWR
HQODHYROXFLyQGHODHQIHUPHGDG(VGHFLUVHSUHYLHQHQODV
FRPSOLFDFLRQHVPDVQRVHGDWUDWDPLHQWRDODSDWRORJtD
6HKDQXVDGRGLYHUVRVIiUPDFRVSDUDORJUDUPDQWHQHUHO
ULWPRVLQXVDOFRQXQDEDMDWDVDGHp[LWRHQODPD\RUtDGHORV
FDVRV\FRQXQQ~PHURHOHYDGRGHHIHFWRVDGYHUVRVDVRFLD-
GRVORTXHKDKHFKRTXHODHVWUDWHJLDGHFRQWUROGHULWPRQR
PXHVWUHQLQJ~QEHQHÀFLRVREUHODHVWUDWHJLDGHFRQWUROGHOD
IUHFXHQFLD3-6'HVGHHQWRQFHVODQRFLyQGHTXHODHVWUDWHJLD
GHFRQWUROGHOULWPRHVLJXDODODGHFRQWUROGHODUHVSXHVWD
YHQWULFXODUKDREWHQLGRXQDGLIXVLyQPDUFDGDHLQIRUWXQD-
GDPHQWHHQPXFKRVFDVRVKDLPSHGLGRTXHSDFLHQWHVTXH
SXGLHUDQUHWRUQDUIiFLOPHQWHDOULWPRVLQXVDOQRUHFLEDQHO
WUDWDPLHQWRDSURSLDGR0RGHORVDQLPDOHVKDQGHPRVWUDGR
FyPRODÀEULODFLyQDXULFXODULQGXFHFDPELRVHOpFWULFRVHQ
DXUtFXODVTXHIDYRUHFHQHOVRVWHQLPLHQWRGHODDUULWPLDOR
FXDOSHUPLWLyDFXxDUODIUDVH´ODÀEULODFLyQDXULFXODUJHQHUD
ÀEULODFLyQDXULFXODUµ8(VGHFLUODHVWUDWHJLDGHFRQWUROGHOD
IUHFXHQFLDVLELHQHVVHJXUD\GHVHDEOHHQXQJUXSRGHSD-
FLHQWHVQRSXHGHVHUDSOLFDGDGHPDQHUDJHQHUDOL]DGD\D
TXHFRQGHQDDRWURVTXHSRGUtDQUHWRUQDUDULWPRVLQXVDOD
SHUPDQHFHUHQÀEULODFLyQDXULFXODU
(QVHGHPRVWUyODLPSRUWDQFLDGHODVYHQDVSXOPRQD-
UHVHQODJpQHVLVGHODÀEULODFLyQDXULFXODU9\DSDUWLUGHHVH
PRPHQWRHODLVODPLHQWRGHODVYHQDVSXOPRQDUHVVHKDSRVL-
FLRQDGRFRPRXQDWHUDSLDHIHFWLYD\VHJXUDSDUDHOPDQHMR
GHODDUULWPLD$PHGLGDTXHODDUULWPLDSHUGXUDORVFDPELRV
HVWUXFWXUDOHV\HOpFWULFRVTXHVXIUHODDXUtFXODL]TXLHUGDKD-
FHQTXHODVYHQDVSXOPRQDUHVSLHUGDQVXSUHSRQGHUDQFLDHQ
ODJpQHVLVGHODDUULWPLDFRPRVXFHGHHQODILEULODFLyQ
$XWRUSDUDFRUUHVSRQGHQFLD
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YHQDFDYDVXSHULRUVHQRFRURQDULRYHQDGH0DUV-
KDOO(VWRHVSDUWLFXODUPHQWHLPSRUWDQWHHQSDFLHQWHV
FRQÀEULODFLyQDXULFXODUSHUVLVWHQWHHVGHFLUODTXHWLHQH
XQDGXUDFLyQGHPiVGHGtDVRTXHUHTXLHUHGHXQDLQWHU-
YHQFLyQPpGLFDSDUDVXWHUPLQDFLyQORFXDOWLHQHXQLPSDF-
WRVLJQLÀFDWLYRHQODWDVDGHp[LWRGHODLVODPLHQWRGHODVYH-
QDVSXOPRQDUHVFRPRHVWUDWHJLD~QLFDGHOPDQHMR
$SHVDUGHHOORHQHOFDVRGHODÀEULODFLyQDXULFXODUSHUVLV-
WHQWHODDEODFLyQFRQFDWpWHUHVXQDHVWUDWHJLDUD]RQDEOH
SDUDHOPDQHMRGHOSDFLHQWHVLQWRPiWLFRFRQXQDDUULWPLD
UHIUDFWDULDDOWUDWDPLHQWRDQWLDUUtWPLFRFRQXQDUHFRPHQGD-
FLyQ,,D\QLYHOGHHYLGHQFLD%VHJ~QODV~OWLPDVUHFRPHQGD-
FLRQHVGHOFRQVHQVRGHH[SHUWRV12/DDEODFLyQFRQUDGLRIUH-
FXHQFLD FRQVWLWX\H OD DOWHUQDWLYD PiV XWLOL]DGD HQ
FRPSDUDFLyQFRQRWUDVPRGDOLGDGHVSULQFLSDOPHQWHODFULRD-
EODFLyQVXVWHQWDGDHQJUDQQ~PHURGHSDFLHQWHVUHSRUWDGRV
HQODOLWHUDWXUD(QHVWRVFDVRVHODLVODPLHQWRGHODSDUHG
SRVWHULRUGHODDXUtFXODL]TXLHUGD\ODHOLPLQDFLyQGHIRFRV
DXWRPiWLFRVGLVSDUDGRUHVGHODDUULWPLDSDUHFHQWHQHUXQ
OXJDUGHVWDFDGRHQHOPDQWHQLPLHQWRGHOULWPRVLQXVDOFRQ
DOJXQRVHVWXGLRVTXHPXHVWUDQDGHPiVEHQHÀFLRVGHODHOLPL-
QDFLyQGHSRWHQFLDOHVIUDFFLRQDGRV13-162WUDVHVWUDWHJLDVHV-
WXGLDGDVFRQPHQRUQ~PHURGHSDFLHQWHV\PHQRUHYLGHQFLD
TXHDYDOHVXXWLOLGDGLQFOX\HQHODLVODPLHQWRGHODRUHMXHOD
L]TXLHUGD\ODDEODFLyQGHURWRUHV.
6LELHQHODLVODPLHQWRGHODVYHQDVSXOPRQDUHVFRPRHVWUD-
WHJLD~QLFDSDUDHOPDQHMRGHODÀEULODFLyQDXULFXODUSXHGH
KDFHUVHEDMRYLVXDOL]DFLyQÁXRURVFySLFD\HFRFDUGLRJUiÀFD
ODVHVWUDWHJLDVPHQFLRQDGDVSDUDHOPDQHMRGHODÀEULODFLyQ
DXULFXODUSHUVLVWHQWHUHTXLHUHQRWURWLSRGHPDSHRTXHSHU-
PLWDODUHFRQVWUXFFLyQGHODFDYLGDGDXULFXODU\GHWHUPLQHQ
GHPDQHUDSUHFLVDODVFDUDFWHUtVWLFDV\XELFDFLyQGHOEODQFR
WHUDSpXWLFRVHDHVWHODSDUHGSRVWHULRUORVIRFRVDXWRPiWL-
FRVGLVSDUDGRUHVRORVSRWHQFLDOHVIUDFFLRQDGRV(VDTXtGRQ-
GHORVVLVWHPDVGHPDSHRWULGLPHQVLRQDOKDQDSRUWDGRJUDQ-
GHVDYDQFHVHQHOiUHDGH ODHOHFWURILVLRORJtD \DTXH
IDYRUHFHQXQPHMRUHQWHQGLPLHQWRGHORVPHFDQLVPRVTXH
SHUPLWHQODSURJUHVLyQGHODÀEULODFLyQDXULFXODUSDUR[tVWLFD
KDFLDODÀEULODFLyQDXULFXODUSHUVLVWHQWHDVtFRPRODSHUSH-
WXDFLyQGHODDUULWPLDDWUDYpVGHORVIHQyPHQRVGHUHPRGH-
ODFLyQ$GHPiVODLQWHJUDFLyQGHORVPLVPRVFRQWpFQLFDVGH
LPiJHQHVFRPRODWRPRJUDItDFRPSXWDUL]DGD7&ODUHVR-
QDQFLDPDJQpWLFD50ODHFRFDUGLRJUDItDLQWUDFDUGLDFDROD
DQJLRJUDItDURWDFLRQDODXPHQWDODSUHFLVLyQFRQODFXDOVH
GHOLPLWDQODVHVWUXFWXUDVDQDWyPLFDVIDFLOLWDQGRODPDQLSX-
ODFLyQGHORVFDWpWHUHVGHQWURGHHOODVVLQQHFHVLGDGGHYLVXD-
OL]DFLyQÁXRURVFySLFD9DOHODSHQDUHVDOWDUTXHHOXVRGH
HVWDVIXVLRQHVGLVPLQX\HHOWLHPSRGHÁXRURVFRSLDGXUDQWHOD
IDVHGHUHFRQVWUXFFLyQGHODFDYLGDGDXULFXODUL]TXLHUGDSHUR
QRDIHFWDHOUHVXOWDGRÀQDO19(VGHFLUODUHFRQVWUXFFLyQWUL-
GLPHQVLRQDOVHSXHGHOOHYDUDFDERVLQODIXVLyQDH[SHQVDV
GHXQDXPHQWRHQHOWLHPSRGHÁXRURVFRSLD
(VWDVFDUDFWHUtVWLFDVKDQKHFKRTXHORVVLVWHPDVGHQDYH-
JDFLyQKD\DQREWHQLGRXQDJUDQDFHSWDFLyQPXQGLDOHQPX\
SRFRWLHPSRGHWDOPDQHUDTXHDOUHGHGRUGHOGHOJUXSR
GHH[SHUWRVXWLOL]DUXWLQDULDPHQWHVLVWHPDVGHPDSHRHOHF-
WURDQDWyPLFRSDUDODDEODFLyQGHODÀEULODFLyQDXULFXODU12(V
SRVLEOHTXHSDUDODDEODFLyQGHODÀEULODFLyQDXULFXODUSHUVLV-
WHQWH\ODÀEULODFLyQDXULFXODUODUJDPHQWHSHUVLVWHQWHHVWH
SRUFHQWDMHVHDD~QPiVHOHYDGR
Utilidad del mapeo tridimensional
Características de los diferentes sistemas  
de navegación tridimensional y su impacto  
HQODDEODFLyQGHODÀEULODFLyQDXULFXODU
persistente
$FWXDOPHQWHHQ&RORPELDVHFXHQWDFRQORVVLVWHPDV(Q6LWH® 
y CARTO®ORVFXDOHVXWLOL]DQGLVWLQWDVWHFQRORJtDVSDUDGHWHU-
PLQDUODSRVLFLyQGHOFDWpWHUGHQWURGHODDXUtFXOD
(OVLVWHPD(Q6LWH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
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JRQDOHVHQYDULDVXELFDFLRQHVHQHOWyUD[GHOSDFLHQWH\OXHJR
DOJRULWPRVGHWULDQJXODFLyQGHWHUPLQDQODSRVLFLyQGHOFDWp-
WHUGHQWURGHOFRUD]yQPDVQRODRULHQWDFLyQH[DFWDGHOD
SXQWDQLWDPSRFRORVHIHFWRVGHOWRUTXH\ODURWDFLyQGHO
FDWpWHU\ODDFWLYLGDGHOpFWULFDORFDOUHJLVWUDGDSRUORVFDWp-
WHUHVGHQWURGHODVFDYLGDGHV(OVLVWHPDSXHGHGHWHUPLQDU
ODSRVLFLyQGHYDULRVFDWpWHUHVGHPDQHUDVLPXOWiQHDLQFOXVR
FXDQGRVRQGHRWURIDEULFDQWHORFXDOIDFLOLWDHOXVRGHGLV-
WLQWDVKHUUDPLHQWDVGXUDQWHHOSURFHVRGHDEODFLyQVLHQGR
HVWDXQDGHVXVSULQFLSDOHVYHQWDMDV(VFRPSDWLEOHSDUDOD
LQWHJUDFLyQFRQ7&50DQJLRJUDItDURWDFLRQDO\HFRFDUGLR-
JUDItDLQWUDFDUGLDFDÀJV
(QSDFLHQWHVFRQÀEULODFLyQDXULFXODUSHUVLVWHQWHRUHFX-
UUHQFLDVVHJ~QODDSUR[LPDFLyQXWLOL]DGDSRUHOHOHFWURÀVLy-
ORJRSHUPLWHPDSHDUODSRVLEOHUHFRQH[LyQGHODVYHQDVSXO-
PRQDUHVUHDOL]DUXQPDSDGHYROWDMHSDUDGHWHUPLQDUOD
SUHVHQFLDGHWHMLGRFLFDWULFLDO\SRVLEOHVEUHFKDVTXHKD\DQ
JHQHUDGRODVUHFXUUHQFLDVUHDOL]DUPHGLDQWHXQsoftware 
HVSHFLDOSUHVHQWHHQHOHTXLSRHOPDSHRGHORV&$)(HOHF-
WURJUDPDVDWULDOHVFRPSOHMRVIUDFFLRQDGRVSRUVXVLJODHQ
LQJOpVSDUDHIHFWXDUDEODFLyQGLULJLGDKDFLDVXORFDOL]DFLyQ
\PDSHDUODVPDFURUUHHQWUDGDVRDUULWPLDVIRFDOHVTXHSXH-
GDQHVWDUSUHVHQWHVHQODUHFXUUHQFLD
(OVLVWHPDHVPX\VHQVLEOHDORVFDPELRVHQODLPSHGDQFLD
WUDQVWRUiFLFDSRUORFXDOVHGHEHWHQHUHQFXHQWDHOKiELWR
Figura 1 5HFRQVWUXFFLyQ ' GH OD DXUtFXOD L]TXLHUGD H
LQWHJUDFLyQFRQDQJLR7$&PXOWLFRUWHVPHGLDQWHVLVWHPD(Q6LWH
1DY;/RVSXQWRVEODQFRVPXHVWUDQHOWHUULWRULRVRPHWLGRDOD
DEODFLyQHQXQSDFLHQWHFRQÀEULODFLyQDXULFXODUSHUVLVWHQWH
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40 :8ULEHHWDO
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SURFHGLPLHQWRORFXDOHQWHRUtDSRGUtDDIHFWDUODSUHFLVLyQ
GHOVLVWHPDGXUDQWHSURFHGLPLHQWRVSURORQJDGRV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GUtDVHUHOFDVRGXUDQWHXQDDEODFLyQGHXQDILEULODFLyQ
DXULFXODUSHUVLVWHQWH1XHYDPHQWHHVWDDÀUPDFLyQVHEDVD
HQFRQFHSWRVWHyULFRV\VXLPSDFWRQRKDVLGRGHWHUPLQDGR
HQODSUiFWLFDGHPRGRTXHDODOX]GHODHYLGHQFLDDFWXDOQR
GHEHWHQHUVHHQFXHQWDSDUDODWRPDGHGHFLVLyQHQFXDQWRD
TXpVLVWHPDHVFRJHUGXUDQWHODDEODFLyQ
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HOWyUD[GHOSDFLHQWHHOFXDOHQFRQMXQWRFRQHOVHQVRUPDJ-
QpWLFRHQODSXQWDGHOFDWpWHUSHUPLWHVXXELFDFLyQH[DFWD
GHQWURGHOFRUD]yQLQFOX\HQGRODRULHQWDFLyQGHODSXQWDGHO
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ORTXHQRHVSRVLEOHGHWHUPLQDUODSRVLFLyQGHORVFDWpWHUHV
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DVRFLDQDXQDGLVPLQXFLyQGHOWLHPSRGHÁXRURVFRSLD6HKD
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ÁXRURVFRSLDUHVSHFWRDOVLVWHPD(Q6LWHSUREDEOHPHQWHHQ
UHODFLyQFRQODLQIRUPDFLyQTXHEULQGDVREUHHOJUDGRGHUR-
WDFLyQ\ODRULHQWDFLyQGHODFXUYDGHOFDWpWHUHVWRVUHVXOWD-
GRVGHEHQVHUFRUURERUDGRVHQHVWXGLRVGHPD\RUWDPDxRFRQ
HOÀQGHGDUXQGLFWDPHQÀQDOVREUHODVXSHULRULGDGGHXQ
VLVWHPDVREUHHORWUR20'HPDQHUDVLPXOWiQHDDPERVVLVWH-
PDVSHUPLWHQODFUHDFLyQGHUHJLVWURVFRQLQIRUPDFLyQDQD-
WyPLFD\HOpFWULFDSURGXFLHQGRPDSDVGHDFWLYDFLyQYROWDMH
\SURSDJDFLyQ
/RVGRVVLVWHPDVKDQGHVDUUROODGRDSOLFDFLRQHVFRPSOH-
PHQWDULDVGHWHFQRORJtDGHFRQWDFWR&RQWDFW)RUFHSDUDHO
VLVWHPD&$572\7DFWLFDWKSDUDHOVLVWHPD(Q6LWHTXH
SHUPLWHQHVWDEOHFHUHQWLHPSRUHDOODIXHU]DGHFRQWDFWR
HQWUHODSXQWDGHOFDWpWHU\ODVXSHUÀFLHFDUGLDFDFDUDFWH-
UtVWLFDGHWHUPLQDQWHHQODHÀFDFLD\SDUWLFXODUPHQWHHQOD
VHJXULGDGGHORVSURFHGLPLHQWRV\DTXHGHMDDGDSWDUORVSD-
UiPHWURVItVLFRVGHODDSOLFDFLyQGHUDGLRIUHFXHQFLDDOJUDPD-
Figura 2 5HFRQVWUXFFLyQWULGLPHQVLRQDOHQODTXHVHXWLOL]DDQJLRJUDItDURWDFLRQDO\ÁXRURVFRSLD6HIXVLRQDODDQJLR7$&FRQODLPDJHQ
ÁXRURVFySLFDDWUDYpVGHXQsoftware(3QDYLJDWRU®GH3KLOLSV3HUPLWHODYLVXDOL]DFLyQHQWLHPSRUHDOGHORVFDWpWHUHVGHQWURGHOD
FiPDUDHVWXGLDGDHQHVWHFDVRODDXUtFXODL]TXLHUGD
Figura 3 (FRFDUGLRJUDItDLQWUDFDUGLDFD,PDJHQGHODDXUtFXOD
L]TXLHUGDHQWLHPSRUHDOGXUDQWHXQSURFHGLPLHQWRGHDEODFLyQ
GHÀEULODFLyQDWULDOSHUVLVWHQWHHQGRQGHVHORJUDYLVXDOL]DUHO
septumLQWHUDXULFXODU\ODFDYLGDGDXULFXODUL]TXLHUGDFRQXQ
FDWpWHUHQODSUR[LPLGDGGHODQWURGHODVYHQDVSXOPRQDUHV
L]TXLHUGDV
&DStWXOR8WLOLGDGGHOPDSHRWULGLPHQVLRQDOHQODDEODFLyQGHODÀEULODFLyQDXULFXODUSHUVLVWHQWH 41
MHGHODIXHU]DGHFRQWDFWRUHSRUWDGDSRUHOVLVWHPD(VWi
FODUDPHQWHGHÀQLGRTXHDSOLFDFLRQHVFRQPHQRVGHJUD-
PRVGHSUHVLyQVRQLQHÀFDFHV\GHWHUPLQDQUHFXUUHQFLDV\
TXHDTXHOODVFRQPiVGHJUDPRVGHSUHVLyQLQFUHPHQWDQ
GUDPiWLFDPHQWHODWDVDGHSHUIRUDFLRQHV\WDSRQDPLHQWR
FDUGLDFR/RVHVWXGLRVKDQGHPRVWUDGRHOLPSDFWRGHHVWD
WHFQRORJtDHQODHÀFDFLDODVHJXULGDG\ORVWLHPSRVGHOSUR-
FHGLPLHQWRDVtFRPRHQODUHGXFFLyQHQODH[SRVLFLyQDUD-
GLDFLyQLRQL]DQWH
%HQHÀFLRVGHOXVRGHVLVWHPDVGHQDYHJDFLyQ
WULGLPHQVLRQDOHQODDEODFLyQGHÀEULODFLyQ
auricular persistente
$FWXDOPHQWHORVVLVWHPDVGHPDSHRWULGLPHQVLRQDOEULQGDQ
YDULDVYHQWDMDVVREUHODÁXRURVFRSLDHQODDEODFLyQGHODÀ-
EULODFLyQDXULFXODUSHUVLVWHQWH
 /DXWLOL]DFLyQGHORVVLVWHPDVWULGLPHQVLRQDOHVUHGXFHQHO
WLHPSRGHÁXRURVFRSLD23-26$SHVDUGHQRH[LVWLUHVWXGLRV
VREUHHOULHVJRGHFiQFHUHQSDFLHQWHVFRQDEODFLyQGHÀ-
EULODFLyQDXULFXODUVHVDEHTXHODÁXRURVFRSLDDXPHQWD
HVWHULHVJRH[LVWLHQGRXQDUHODFLyQOLQHDOHQWUHODGRVLVPH-
GLGDHQPLOLVLHYHUWV\HOULHVJRGHGHVDUUROODUFiQFHUSDU-
ticularmente de mama([LVWHXQDDOWDSUREDELOLGDGGH
TXHVHUHDOLFHQYDULRVHVWXGLRVLPDJHQROyJLFRVXWLOL]DQGR
HQHUJtDLRQL]DQWHWRPRJUDItDVUDGLRJUDItDVÁXRURVFR-
SLDVDXQPLVPRSDFLHQWHSRUORFXDOHVGHVHDEOHODGLV-
PLQXFLyQGHOWLHPSRGHH[SRVLFLyQGXUDQWHSURFHGLPLHQ-
WRVGHDEODFLyQ\DTXHODGRVLV\SRUHQGHHOULHVJRHV
acumulativa.
 3HUPLWHQODUHFRQVWUXFFLyQWULGLPHQVLRQDOGHODDQDWRPtD
GHODDXUtFXODL]TXLHUGDFUHDQGRGHPDQHUDVLPXOWiQHD
PDSDVDQDWyPLFRV\GHYROWDMHDFWLYDFLyQRSURSDJDFLyQ
 'LVPLQX\HQHOULHVJRGHHVWHQRVLVGHYHQDVSXOPRQDUHVPH-
GLDQWHODGHOLPLWDFLyQDGHFXDGDGHOostium\DQWURGHODV
PLVPDV
 )DFLOLWDQODDEODFLyQHQSDFLHQWHVFRQYDULDFLRQHVDQDWyPL-
FDVFRPRYHQDVDGLFLRQDOHVDQJXODGDVRHQVLWLRVTXHUH-
TXLHUHQGHOLPLWDFLyQPX\SUHFLVDFRPRODVFDULQDV28.
 'LVPLQX\HQODSUHVHQFLDGHEUHFKDVGXUDQWHHODLVODPLHQWR
GHODVYHQDVSXOPRQDUHV(OUHJLVWURGHOWHUULWRULRVRPHWLGR
DODDEODFLyQSHUPLWHFHUUDUODEUHFKDYLVXDOTXHVHKDUH-
ODFLRQDGRFRQUHFRQH[LyQGHODVYHQDVSXOPRQDUHV29.
 %ULQGDQODSRVLELOLGDGGHJXLDUODPRGLÀFDFLyQGHOVXVWUDWR
DWULDOPHGLDQWHHOPDSHRGHYROWDMHHOHFWURJUDPDVIUDF-
FLRQDGRV\PDSHRGH&$)((complex atrial fractionated 
electrograms).3HUPLWHQDGHPiVODDEODFLyQGHHVWUXFWXUDV
FX\DXELFDFLyQÁXRURVFySLFDHVGLItFLOFRPRSRUHMHPSOR
ODYHQDGH0DUVKDOORORVIRFRVDXWRPiWLFRVGLVSDUDGRUHV
Figura 4 ,]TXLHUGDUHFRQVWUXFFLyQWULGLPHQVLRQDOGHODDXUtFXODL]TXLHUGDGHVSXpVGHLQWHJUDFLyQFRQDQJLR7$&PXOWLFRUWHVHQHO
VLVWHPD&$572TXHSHUPLWHYLVXDOL]DFLyQHQGRVFySLFDYLUWXDOGHODQWURFRP~QGHODVYHQDVSXOPRQDUHVL]TXLHUGDV/RVSXQWRVURMRV
VHxDODQORVVLWLRVGHDSOLFDFLyQGHUDGLRIUHFXHQFLD6HREVHUYDQODVYHQDVSXOPRQDUHVL]TXLHUGDVVXSHULRUHLQIHULRU\ODRUHMXHOD
'HUHFKD9LVXDOL]DFLyQHQGRVFySLFDYLUWXDOGHODQWURGHODVYHQDVSXOPRQDUHVGHUHFKDVVXSHULRUHLQIHULRU,PDJHQGHOODERUDWRULRGH
(OHFWURÀVLRORJtD&(6&DUGLRORJtD
Figura 5 5HFRQVWUXFFLyQWULGLPHQVLRQDOFRQODWHFQRORJtD
&$5726281'(QHVWHWLSRGHUHFRQVWUXFFLyQVHXWLOL]DXQ
FDWpWHUTXHHQVXSXQWDWLHQHODFRPELQDFLyQGHXQWUDQVGXFWRU
PLQLDWXUL]DGRSDUDHFRFDUGLRJUDItDLQWUDFDUGLDFD\HOVLVWHPD
PDJQpWLFRGH&$572
42 :8ULEHHWDO
 )DFLOLWDQHOPDSHRGHODVPDFURUUHHQWUDGDV\WDTXLFDUGLDV
IRFDOHVGXUDQWHUHFXUUHQFLDV(OPDSHRGHDFWLYDFLyQSHU-
PLWHGHÀQLUFRQSUHFLVLyQHORULJHQ\ODGLVHPLQDFLyQGHODV
DUULWPLDVHQFRQWUDGDVHQODVUHFXUUHQFLDVGHOLPLWDUORV
FLUFXLWRVGHODVUHHQWUDGDV\YHULÀFDUODUHFRQH[LyQGHODV
YHQDVSXOPRQDUHV
7HQLHQGRHQFXHQWDORVFDPELRVHOpFWULFRV\HVWUXFWXUDOHV
TXHRFXUUHQHQODDXUtFXODL]TXLHUGDDPHGLGDTXHVHSHUPD-
QHFHPiVWLHPSRHQÀEULODFLyQDXULFXODUQRHVGHH[WUDxDU
TXHORVUHVXOWDGRVGHODDEODFLyQGHÀEULODFLyQDXULFXODUSHU-
VLVWHQWHQRVHDQWDQEXHQRVFRPRORVUHVXOWDGRVGHODDEOD-
FLyQHQÀEULODFLyQDXULFXODUSDUR[tVWLFD(QORV(VWDGRV8QL-
GRVODDEODFLyQSDUDDOPDQHMRGHILEULODFLyQDXULFXODU
SHUVLVWHQWHQRWLHQHDSUREDFLyQGHOD$GPLQLVWUDFLyQGH'UR-
JDV\$OLPHQWRV)'$VXVLJODHQLQJOpVGLVWLQWDDVXDSOLFD-
FLyQFRQÀQHVLQYHVWLJDWLYRV\GHPDQHUDUHFLHQWHKDHVWDGR
EDMRHVFUXWLQLRHQSDtVHVFRPR%pOJLFDRHO5HLQR8QLGR$
SHVDUGHHVWRHQHOPXQGRFHUFDGHOGHORVFHQWURVUHD-
OL]DQDEODFLyQHQSDFLHQWHVFRQÀEULODFLyQDXULFXODUSHUVLV-
WHQWH\XQXWLOL]DODDEODFLyQSDUDHOPDQHMRGHSDFLHQ-
WHVFRQÀEULODFLyQDXULFXODUSHUVLVWHQWHGHODUJDGXUDFLyQ30.
/DWDVDGHp[LWRHVFODUDPHQWHPHQRUHQSDFLHQWHVFRQÀ-
EULODFLyQDXULFXODUSHUVLVWHQWHDSUR[LPDGDPHQWHHVWiQ
OLEUHVGHDQWLDUUtWPLFRV\GHÀEULODFLyQDXULFXODUDORVPH-
VHVGHVHJXLPLHQWRHQXQUHJLVWURPXQGLDO30(VWRVGDWRVVRQ
FRQÀUPDGRVSRUXQPHWDDQiOLVLVUHFLHQWHHQHOTXHVHHQ-
FRQWUyXQDWDVDGHp[LWRGHOVLHQGRPD\RUFXDQGRVH
ORJUDDLVODPLHQWRHOpFWULFRGHHIHFWLYLGDG31. De manera 
LQWHUHVDQWHHQHVWHPHWDDQiOLVLVVHHQFRQWUyTXHODFUHDFLyQ
GHOtQHDVDGLFLRQDOHVHQWUHODYiOYXODPLWUDO\ODYHQDSXOPR-
QDULQIHULRUL]TXLHUGDROtQHDGHWHFKRGLVPLQXtDGHPDQHUD
VLJQLÀFDWLYDODWDVDGHUHFXUUHQFLDVFRQXQDWDVDGHHIHFWL-
YLGDGGHO1RREVWDQWHKXERKHWHURJHQHLGDGPRGHUDGD
GHORVHVWXGLRV\GLIHUHQFLDVVLJQLÀFDWLYDVHQHOWLSRGHOtQHD
FUHDGDSRUORFXDOHVWRVUHVXOWDGRVGHEHQVHUWRPDGRVFRQ
SUHFDXFLyQ31.
6LQHPEDUJRODFUHDFLyQGHOtQHDVDGLFLRQDOHVRODDEODFLyQ
GHFDIpQRKDGHPRVWUDGRHQXQHVWXGLRDOHDWRUL]DGRUHFLHQ-
WHQLQJ~QEHQHÀFLRHQFXDQWRDOPDQWHQLPLHQWRGHOULWPR
VLQXVDODPHVHVDVRFLiQGRVHHQFDPELRDXQPD\RUWLHP-
SRGHÁXRURVFRSLD\GXUDFLyQWRWDOGHOSURFHGLPLHQWR32SRU
ORTXHKD\JUDQGXGDHQFXDQWRDODXWLOLGDGGHHVWRVSURFH-
GLPLHQWRV
Conclusiones
/RVVLVWHPDVGHQDYHJDFLyQWULGLPHQVLRQDOGHVHPSHxDQXQ
SDSHOGHWHUPLQDQWHHQODDEODFLyQGHODÀEULODFLyQDXULFXODU
SHUVLVWHQWHSXHVORJUDQGLVPLQXLUORVWLHPSRVGHÁXRURVFR-
SLD\GHOSURFHGLPLHQWR$GLFLRQDOPHQWHSHUPLWHQHVWDEOH-
FHUEODQFRVGHDEODFLyQYHQDVWRUiFLFDV&$)(IRFRVDXWR-
PiWLFRV GLVSDUDGRUHV SDUHG SRVWHULRU GH OD DXUtFXOD
L]TXLHUGDTXHQRVHUtDSRVLEOHLGHQWLÀFDUPHGLDQWHÁXRURV-
FRSLD(QHOFDVRSDUWLFXODUGHODÀEULODFLyQDXULFXODUSHUVLV-
WHQWHODDEODFLyQGHHVWDVHVWUXFWXUDVSXHGHWHQHUXQLP-
SDFWRVLJQLÀFDWLYRHQHOGHVHQODFHDPHGLDQR\ODUJRSOD]R
FRQXQDGLVPLQXFLyQHQODVWDVDVGHUHFXUUHQFLDVGHDKtTXH
ORVVLVWHPDVGHDEODFLyQGHEDQXVDUVHVLHPSUHGXUDQWHOD
DEODFLyQGHHVWDDUULWPLDLGHDOPHQWHDVRFLDGRVDOXVRGHHFR-
JUDItDLQWUDFDUGLDFD\WHFQRORJtDGHIXHU]DGHFRQWDFWR
Recomendaciones
Clase I
 (ODERUGDMHLQWHJUDOGHOVXVWUDWRDUUtWPLFRHQÀEULODFLyQ
DXULFXODUSHUVLVWHQWHUHTXLHUHGHOXVRGHORVVLVWHPDVGH
PDSHRWULGLPHQVLRQDOLGHDOPHQWHDVRFLDGRDOHPSOHRGH
HFRJUDItDLQWUDFDUGLDFD
 6HUHFRPLHQGDHOXVRGHWHFQRORJtDVGHPDSHRWULGLPHQ-
VLRQDOGXUDQWHODDEODFLyQGHÀEULODFLyQDXULFXODUSHUVLV-
WHQWHFRQPHQRULUUDGLDFLyQSDUDHOSDFLHQWH\PHMRU
DSUR[LPDFLyQDQDWyPLFDGHODDXUtFXODL]TXLHUGDGHÀQL-
FLyQGHOtQHDVGHDEODFLyQ\GHWHFFLyQGH&$)(QLYHOGH
evidencia C).
 6HUHFRPLHQGDHOXVRGHWHFQRORJtDVGHPDSHRWULGLPHQVLR-
QDOGXUDQWHODDSOLFDFLyQGHWpFQLFDVGHDEODFLyQGLVWLQWDV
DODLVODPLHQWRGHYHQDVSXOPRQDUHVFRPRODDEODFLyQGH
&$)(ODDEODFLyQGHRWUDVYHQDVWRUiFLFDV\ODFUHDFLyQGH
OtQHDVDGLFLRQDOHVQLYHOGHHYLGHQFLD&
Bibliografía
1. 0R]DIIDULDQ'%HQMDPLQ(-*R$6HWDO+HDUWGLVHDVHDQG
VWURNHVWDWLVWLFVXSGDWHDUHSRUW IURPWKHDPHULFDQ
KHDUWDVVRFLDWLRQ&LUFXODWLRQH
2. :ROI3$'DZEHU757KRPDV+(-U.DQQHO:%(SLGHPLRORJLF
DVVHVVPHQWRIFKURQLFDWULDOÀEULOODWLRQDQGULVNRIVWURNHWKH
)UDPLQJKDPVWXG\1HXURORJ\
3. :\VH'*:DOGR$/'L0DUFR-3HWDO$FRPSDULVRQRIUDWH
FRQWURODQGUK\WKPFRQWUROLQSDWLHQWVZLWKDWULDOÀEULOODWLRQ1
(QJ-0HG
4. 9DQ*HOGHU,&+DJHQV9(%RVNHU+$HWDO$FRPSDULVRQRI
UDWHFRQWURODQGUK\WKPFRQWUROLQSDWLHQWVZLWKUHFXUUHQWSHU-
VLVWHQWDWULDOÀEULOODWLRQ1(QJ-0HG
5. +RKQORVHU6+.XFN.+/LOLHQWKDO-5K\WKPRUUDWHFRQWUROLQ
DWULDOÀEULOODWLRQ3KDUPDFRORJLFDO,QWHUYHQWLRQLQ$WULDO)LEUL-
OODWLRQ3,$)DUDQGRPLVHGWULDO/DQFHW
6. &DUOVVRQ-0LNHWLF6:LQGHOHU-HWDO5DQGRPL]HGWULDORI
UDWHFRQWUROYHUVXVUK\WKPFRQWUROLQSHUVLVWHQWDWULDOÀEULOOD-
WLRQWKH6WUDWHJLHVRI7UHDWPHQWRI$WULDO)LEULOODWLRQ67$)
VWXG\-$P&ROO&DUGLRO
 )DON5+,VUDWHFRQWURORUUK\WKPFRQWUROSUHIHUDEOHLQSD-
WLHQWVZLWKDWULDOÀEULOODWLRQ"5DWHFRQWURO LVSUHIHUDEOHWR
UK\WKPFRQWUROLQWKHPDMRULW\RISDWLHQWVZLWKDWULDOÀEULOOD-
WLRQ&LUFXODWLRQGLVFXVVLRQ
8. :LMIIHOV0&.LUFKKRI&-'RUODQG5$OOHVVLH0$$WULDOÀEULOOD-
WLRQEHJHWVDWULDOÀEULOODWLRQ$VWXG\LQDZDNHFKURQLFDOO\LQV-
WUXPHQWHGJRDWV&LUFXODWLRQ
9. +DLVVDJXHUUH0-DLV36KDK'&HWDO6SRQWDQHRXVLQLWLDWLRQ
RIDWULDOÀEULOODWLRQE\HFWRSLFEHDWVRULJLQDWLQJLQWKHSXOPR-
QDU\YHLQV1(QJ-0HG
10. +ZDQJ&:X7-'RVKL513HWHU&7&KHQ369HLQRIPDUVKDOO
FDQQXODWLRQIRUWKHDQDO\VLVRIHOHFWULFDODFWLYLW\LQSDWLHQWV
ZLWKIRFDODWULDOÀEULOODWLRQ&LUFXODWLRQ
11. -DLV3+DLVVDJXHUUH06KDK'&HWDO$IRFDOVRXUFHRIDWULDO
ÀEULOODWLRQWUHDWHGE\GLVFUHWHUDGLRIUHTXHQF\DEODWLRQ&LUFX-
ODWLRQ
12. &DONLQV+.XFN.+&DSSDWR5HWDO+56(+5$(&$6
([SHUW&RQVHQVXV6WDWHPHQWRQ&DWKHWHUDQG6XUJLFDO$EODWLRQ
RI$WULDO)LEULOODWLRQ5HFRPPHQGDWLRQVIRU3DWLHQW6HOHFWLRQ
3URFHGXUDO7HFKQLTXHV3DWLHQW0DQDJHPHQWDQG)ROORZXS
'HÀQLWLRQV(QGSRLQWVDQG5HVHDUFK7ULDO'HVLJQ$UHSRUWRI
WKH+HDUW5K\WKP6RFLHW\+567DVN)RUFHRQ&DWKHWHUDQG
6XUJLFDO$EODWLRQRI$WULDO)LEULOODWLRQ'HYHORSHGLQSDUWQHUV-
KLSZLWKWKH(XURSHDQ+HDUW5K\WKP$VVRFLDWLRQ(+5$DUH-
&DStWXOR8WLOLGDGGHOPDSHRWULGLPHQVLRQDOHQODDEODFLyQGHODÀEULODFLyQDXULFXODUSHUVLVWHQWH 43
JLVWHUHGEUDQFKRIWKH(XURSHDQ6RFLHW\RI&DUGLRORJ\(6&
DQGWKH(XURSHDQ&DUGLDF$UUK\WKPLD6RFLHW\(&$6DQGLQ
FROODERUDWLRQZLWKWKH$PHULFDQ&ROOHJHRI&DUGLRORJ\$&&
$PHULFDQ+HDUW$VVRFLDWLRQ $+$ WKH$VLD 3DFLILF+HDUW
5K\WKP6RFLHW\$3+56DQGWKH6RFLHW\RI7KRUDFLF6XUJHRQV
676(QGRUVHGE\WKHJRYHUQLQJERGLHVRIWKH$PHULFDQ&ROOH-
JHRI&DUGLRORJ\)RXQGDWLRQWKH$PHULFDQ+HDUW$VVRFLDWLRQ
WKH(XURSHDQ&DUGLDF$UUK\WKPLD6RFLHW\WKH(XURSHDQ+HDUW
5K\WKP$VVRFLDWLRQWKH6RFLHW\RI7KRUDFLF6XUJHRQVWKH$VLD
3DFLÀF+HDUW5K\WKP6RFLHW\DQGWKH+HDUW5K\WKP6RFLHW\
Europace. 2012;14:528-606.
13. .LP-66KLQ6<1D-2HWDO'RHVLVRODWLRQRIWKHOHIWDWULDO
SRVWHULRUZDOOLPSURYHFOLQLFDORXWFRPHVDIWHUUDGLRIUHTXHQF\
FDWKHWHUDEODWLRQIRUSHUVLVWHQWDWULDOÀEULOODWLRQ"$SURVSHFWL-
YHUDQGRPL]HGFOLQLFDOWULDO,QW-&DUGLRO&
14. 2UDO+&KXJK$*RRG(HWDO5DQGRPL]HGFRPSDULVRQRIHQ-
FLUFOLQJDQGQRQHQFLUFOLQJOHIWDWULDODEODWLRQIRUFKURQLFDWULDO
ÀEULOODWLRQ+HDUWUK\WKPWKHRIÀFLDOMRXUQDORIWKH+HDUW
5K\WKP6RFLHW\
15. /L:-%DL<<=KDQJ+<HWDO$GGLWLRQDODEODWLRQRIFRPSOH[
IUDFWLRQDWHGDWULDOHOHFWURJUDPVDIWHUSXOPRQDU\YHLQLVRODWLRQ
LQSDWLHQWVZLWKDWULDOÀEULOODWLRQDPHWDDQDO\VLV&LUFXODWLRQ
$UUK\WKPLDDQG(OHFWURSK\VLRORJ\
16. (OD\L&69HUPD$'L%LDVH/HWDO$EODWLRQIRUORQJVWDQGLQJ
SHUPDQHQWDWULDOÀEULOODWLRQUHVXOWVIURPDUDQGRPL]HGVWXG\
FRPSDULQJWKUHHGLIIHUHQWVWUDWHJLHV+HDUWUK\WKPWKHRIÀ-
FLDOMRXUQDORIWKH+HDUW5K\WKP6RFLHW\
 'L%LDVH/%XUNKDUGW-'0RKDQW\3HWDO/HIWDWULDODSSHQGD-
JHDQXQGHUUHFRJQL]HGWULJJHUVLWHRIDWULDOÀEULOODWLRQ&LUFX-
lation. 2010;122:109-18.
18. 1DUD\DQ60.UXPPHQ'(6KLYNXPDU.&ORSWRQ35DSSHO:-
0LOOHU-07UHDWPHQWRIDWULDOÀEULOODWLRQE\WKHDEODWLRQRIOR-
FDOL]HGVRXUFHV&21),50&RQYHQWLRQDO$EODWLRQIRU$WULDO)L-
EULOODWLRQ:LWKRU:LWKRXW)RFDO,PSXOVHDQG5RWRU0RGXODWLRQ
WULDO-$P&ROO&DUGLRO
19. &DSRQL'&RUOHWR$6FDJOLRQH0HWDO$EODWLRQRIDWULDOÀEUL-
OODWLRQGRHVWKHDGGLWLRQRIWKUHHGLPHQVLRQDOPDJQHWLFUHVR-
QDQFHLPDJLQJRIWKHOHIWDWULXPWRHOHFWURDQDWRPLFPDSSLQJ
LPSURYHWKHFOLQLFDORXWFRPH"DUDQGRPL]HGFRPSDULVRQRI
&DUWR0HUJHYV&DUWR;3WKUHHGLPHQVLRQDOPDSSLQJDEODWLRQ
LQSDWLHQWVZLWKSDUR[\VPDODQGSHUVLVWHQWDWULDOÀEULOODWLRQ
Europace. 2010;12:1098-104.
20. .KD\NLQ<2RVWKXL]HQ5=DUQHWW/:XOIIKDUW=$:KDOH\%
+LOO&HWDO&$572JXLGHGYV1DY;JXLGHGSXOPRQDU\YHLQ
DQWUXPLVRODWLRQDQGSXOPRQDU\YHLQDQWUXPLVRODWLRQSHUIRU-
PHGZLWKRXW'PDSSLQJHIIHFWRIWKH'PDSSLQJV\VWHP
RQSURFHGXUHGXUDWLRQDQGÁXRURVFRS\WLPH-,QWHUY&DUG
(OHFWURSK\VLRO
21. 6KXUUDE0'L%LDVH/%ULFHQR'HWDO,PSDFWRIFRQWDFWIRUFH
WHFKQRORJ\RQDWULDOÀEULOODWLRQDEODWLRQ-$P+HDUW$VVRF
H
22. 5HGGLN9'XNNLSDWL61HX]LO3HWDO5DQGRPL]HG&RQWUROOHG
7ULDORIWKH6DIHW\DQG(IIHFWLYHQHVVRID&RQWDFW)RUFH6HQVLQJ
,UULJDWHG&DWKHWHUIRU$EODWLRQRI3DUR[LVPDO$WULDO)LEULOODWLRQ
5HVXOWRIWKH7DFWL&DWK&RQWDFW)RUFH$EODWLRQ&DWKHWHU6WXG\
IRU $WULDO )LEULOODWLRQ 72&&$67$5 6WXG\ &LUFXODWLRQ

23. 6FDJOLRQH0%LDVFR/&DSRQL'HWDO9LVXDOL]DWLRQRIPXOWLSOH
FDWKHWHUVZLWKHOHFWURDQDWRPLFDOPDSSLQJUHGXFHV;UD\H[SRVX-
UHGXULQJDWULDOÀEULOODWLRQDEODWLRQ(XURSDFH
24. (VWQHU+/'HLVHQKRIHU,/XLN$HWDO(OHFWULFDOLVRODWLRQRISXO-
PRQDU\YHLQVLQSDWLHQWVZLWKDWULDOÀEULOODWLRQUHGXFWLRQRIÁXR-
URVFRS\H[SRVXUHDQGSURFHGXUHGXUDWLRQE\WKHXVHRIDQRQ
ÁXRURVFRSLFQDYLJDWLRQV\VWHP1DY;(XURSDFH
25. 6SRUWRQ6&(DUOH\0-1DWKDQ$:6FKLOOLQJ5-(OHFWURDQDWR-
PLFYHUVXVÁXRURVFRSLFPDSSLQJIRUFDWKHWHUDEODWLRQSURFH-
GXUHVDSURVSHFWLYHUDQGRPL]HGVWXG\-&DUGLRYDVF(OHFWUR-
SK\VLRO
26. )HUJXVRQ-'+HOPV$0DQJUXP-0HWDO&DWKHWHUDEODWLRQRI
DWULDOÀEULOODWLRQZLWKRXWÁXRURVFRS\XVLQJLQWUDFDUGLDFHFKR-
FDUGLRJUDSK\DQGHOHFWURDQDWRPLFPDSSLQJ&LUF$UUK\WKP
(OHFWURSK\VLRO
 +RZH*50F/DXJKOLQ-%UHDVWFDQFHUPRUWDOLW\EHWZHHQ
DQGDIWHUH[SRVXUHWRIUDFWLRQDWHGPRGHUDWHGRVHUDWH
LRQL]LQJUDGLDWLRQLQWKH&DQDGLDQÁXRURVFRS\FRKRUWVWXG\DQG
DFRPSDULVRQZLWKEUHDVWFDQFHUPRUWDOLW\LQWKHDWRPLFERPE
VXUYLYRUVVWXG\5DGLDWLRQ5HVHDUFK
28. /R/:&KHQ6$7KUHHGLPHQVLRQDOHOHFWURDQDWRPLFPDSSLQJ
V\VWHPV LQ FDWKHWHU DEODWLRQ RI DWULDO ILEULOODWLRQ&LUF -

29. 0LOOHU0$G·$YLOD$'XNNLSDWL65HWDO$FXWHHOHFWULFDOLVROD-
WLRQLVDQHFHVVDU\EXWLQVXIÀFLHQWHQGSRLQWIRUDFKLHYLQJGXUD-
EOH39LVRODWLRQWKHLPSRUWDQFHRIFORVLQJWKHYLVXDOJDS(X-
URSDFHGRLHXURSDFHHXV
30. &DSSDWR5&DONLQV+&KHQ6$HWDO8SGDWHGZRUOGZLGHVXU-
YH\RQWKHPHWKRGVHIÀFDF\DQGVDIHW\RIFDWKHWHUDEODWLRQ
IRUKXPDQDWULDOÀEULOODWLRQ&LUFXODWLRQ$UUK\WKPLDDQG(OHF-
WURSK\VLRORJ\
31. :\QQ*-'DV0%RQQHWW/-3DQLNNHU6:RQJ7*XSWD'(IÀ-
FDF\RIFDWKHWHUDEODWLRQIRUSHUVLVWHQWDWULDOÀEULOODWLRQD
V\VWHPDWLFUHYLHZDQGPHWDDQDO\VLVRIHYLGHQFHIURPUDQGR-
PL]HGDQGQRQUDQGRPL]HGFRQWUROOHGWULDOV&LUFXODWLRQ$UU-
K\WKPLDDQG(OHFWURSK\VLRORJ\
32. 9HUPD$-LDQJ&<%HWWV75HWDO$SSURDFKHVWRFDWKHWHU
DEODWLRQIRUSHUVLVWHQWDWULDOÀEULOODWLRQ1(QJ-0HG

